Young, E. G., MacPherson, C. C., Wqntworth The molecular weight ofunsubstituted glycogen has, up to the present, been studied in but a few instances. Oakley & Young (1936) have reported, for samples from rabbit liver and muscle, values of 1-2-2-3 x 106 for the former, and 0-7-1'8 x 106 for the latter material. These results were obtained by use of a delicate method of osmotic-pressure measurement on solutions in 0 1 N-calcium chloride. These authors claim that both alkaline extraction of the tissue (the so-called Pfluger method) and water extraction followed by precipitation by acetic acid (Bell & Young, 1934) yield products of the same general molecular size. Oakley & Young (1936) further noted that glycogen solutions when salt-free maifested markedly greater osmotic pressures than in presence of Ca++ and C1-. Bridgeman (1942) determined the sedimentation and diffusion constants of rabbit-liver glycogen and derived from these an average molecular weight ofabout 4 x 106. Glycogen from tubercle bacilli has been shown by Chargaff & Moore (1944) , using similar methods, to have a molecular weight of 12-13 x 106. These are the only reported molecular weight determinations using the ultracentrifuge.
Our object in the present work was to compare certain physical properties of a number of glycogen preparations.
EXPERIMENTAL AND RESULTS
Preparation of material. Preparations were made from the appropriate tissue either by water extraction or by the Pfliiger technique. In each instance final purification was effected by fourfold precipitation by acetic acid (Bell & Young, 1934) . Relevant data are summarized in Table 1 . method and distribution curves over the boundary were obtained by the Philpot (1938) optical system. The diffusion constants (D20) recorded in Table 2 are corrected to diffusion in water at 200.
Sedimentation rates. The sedimentation velocities were observed in the Svedberg oil-turbine ultracentrifuge by the method of Philpot (1938) . Fig. 1 shows specimen diagrams. The thicknesses of the sedimenting boundaries were in all instances much greater than could be accounted for by diffusion, showing that the samples were markedly polydisperse. The glycogen of rabbit liver prepared by Table 2 , we observed no marked dependence of the specific viscosity upon concentration.
Diffusion rates. These were observed on 1 % solutions (in M-NaCl) of the glycogens in a cell of the type described by Lamm & Polson (1936) (Bell & Young, 1934) VI. Ascaris glycogen Fig. 1 . Sedimentation diagrams. The following are the values of the speed of rotation (rev./sec.) and the time after reaching full speed at which the diagrams were obtained (roman numbers refer to the glycogen specimens: see Osmiotc pressure. This was measured by the method of Adair (1925) . The concentration of glycogen after equilibrium was determined polarimetrically. A series of experiments over a range of concentrations offrom 1 to 7 % ofsolute showed that the apparent molecular weight calculated from osmotic pressure is markedly dependent on concentration. It was difficult to apply the extrapolation to zero concentration recommended by Adair & Robinson (1930) as the pressure exerted by dilute solutions was very small and the results obtained yielded, therefore, only rough approximations. Table 2 , it is clear that glycogens rank among the largest known metabolites, and that significant differences of molecular size occur according to the source from which the glycogen is obtained. Although all the samples were polydisperse and although the degree of polydispersity evidently depends on the method of isolation, their general uniformity suggests that these values may be valid for glycogen as it occurs in the cell.
DISCUSSION From the observations recorded in
The lower values of molecular weight obtained by osmotic measurement are to be expected in view of the polydispersity of the material, since osmotic pressure depends on the 'number average' while sedimentation and diffusion depend on the 'mass average' of molecular species.
The lowering of the osmotic pressure by salts, already noticed by Oakley & Young (1936) , is tion of a charge-effect would account also for the lowering of viscosity. The effect of salt on viscosity might be accounted for by a decreased asymmetry of the molecule; this might be accompanied by a reduction ofthe number ofits possible configurations which would account, on statistical grounds, for the reduction of osmotic pressure. SUMMARY 1. The avera;ge molecular weights of samples of muscle glycogen have been shown, from sedimentation and diffusion data, to be of the order of 2-v42-9 x 106.
2. Samples of liver glycogen have molecular weights of 4-4-43 x 106. Alkaline extraction of the glycogen from its parent tissue does not effect very serious degradation.
3. Glycogen from the whole tissues of Asearis lumbricoides has a much smaller molecular weight, namely 0*70 x 106.
4. Osmotic pressure measurements have been shown to lead to estimations of molecular weight considerably smaller than those afforded by sedimentation-diffusion methods.
5. In all instances the glycogens were found to be polydisperse with respect to molecular size.
6. 
